
Introduction
Although diet is thought to contribute strongly to several major
cancers,1 only few associations between individual dietary
components and site-specific cancers have been established.2,3

In recent years, assessment of dietary patterns has emerged as

an alternative to single nutrients or specific food groups for the
study of diet and health associations. Dietary pattern analyses
have the advantage of examining diets in a comprehensive way
that might better represent the biological interdependence of
individual nutrients.4 The results of studies of association of
dietary patterns with cardiovascular disease, type II diabetes,
and hypertension have been promising.5–7

The few studies of dietary patterns in relation to cancer,
however, have produced inconsistent findings. In a Swedish
mammography cohort, the Recommended Foods Score (RFS)
used as a measure of diet quality in the present study, was
adapted to the Swedish diet and was found to be associated with
a significant reduction in total mortality as well as mortality
from the main causes of death including cancer.8 In the same
study, a Not Recommended Foods Score was associated with an
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Background We have previously reported on the utility of the Recommended Foods Score
(RFS), a measure of overall diet quality, in detecting associations between diet
and mortality in a cohort of older women. Using additional follow-up, we have
now extended our analysis to detailed studies of associations between RFS and
the mortality and incidence from common cancers.

Methods The RFS, the sum of 23 recommended food items consumed at least weekly, was
computed from a 62-item food frequency questionnaire completed at baseline by
42 254 women with a mean age of 61 years. Multivariate adjusted relative risk
(RR) of cancer mortality and incidence of the cancers for which we were able to
obtain data in relation to quartiles of RFS were examined using proportional
hazards regression analyses after a median follow-up period of 9.5 years.

Results We observed that RFS was inversely associated with total mortality (RR � 0.8;
P � 0.001) cancer mortality (RR � 0.74; P � 0.001) as well as mortality from
cancers of the breast (RR � 0.75; P � 0.06), colon/rectum (RR � 0.49; P � 0.01)
and lung (RR � 0.54; P � 0.001). The risk of incident lung cancer (RR � 0.62;
P � 0.001) was reduced in women in the highest vs the lowest quartile of RFS;
for incident cancers of the breast, colorectum, endometrium, ovaries, and bladder,
there was no RFS association.

Conclusion A dietary pattern reflecting a higher RFS was associated with decreased overall
mortality in women, specifically cancers of the lung, colon/rectum, and to a lesser
extent breast. Incidence was only decreased for lung cancers. These observations
are consistent with the hypothesis that a high RFS dietary pattern, or associated
lifestyle factors, might affect cancer progression and survival.
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increased risk for death from cancer but not with overall
mortality. An inverse association between a high dietary
guideline index score and cancer incidence was reported from
the Iowa Women’s Health Study;9 however, when body mass
index (BMI) and exercise were removed from the dietary
guideline index, only an association with lung cancer remained
significant. In the Health Professionals Follow-up study,
adherence to a healthy eating index (HEI),10 based on the
Dietary Guidelines for Americans, was weakly associated with
incidence of major chronic disease, including cancer in 
men.11 The HEI was not associated with disease in a cohort
of female nurses.12 When this index was modified by
incorporating dietary variables that are known risk factors of
chronic disease, the resulting alternative healthy eating index
(AHEI) was associated with major chronic diseases but not with
cancer incidence in both men and women.13 In contrast,
adherence to a Mediterranean diet was associated with reduced
mortality from coronary heart disease (CHD) as well as
cancer.14

In dietary patterns determined by factor analysis, the
‘Western’ pattern, characterized by higher intake of refined
grains, red meat, and high fat, was weakly associated with
incidence of colon but not rectal cancer in the Nurses’ Health
Study.15 However, in a Swedish mammography cohort, the
‘Western’ pattern was unrelated with colorectal cancer (CRC)
incidence, but there was a suggestion of a protective effect of a
‘healthy’ dietary pattern, a diet high in fruits and vegetables,
fish and poultry, cereal and whole-grain breads, fruit juice, and
low-fat dairy products, in a subset of women �50 years old.16

Neither the ‘healthy’ nor the ‘Western’ pattern were associated
with breast cancer incidence in the same cohort.17

We previously used current food-based dietary guidance to
develop RFS and analysed it in relation to risks of total
mortality, mortality from CHD, stroke and cancer (all cancers
combined) in the Breast Cancer Detection Demonstration
Project (BCDDP) follow-up cohort.18 The objective of the
present study was to extend our previous work by examining
the RFS in relation to organ-specific cancer deaths and
incidences for those cancers for which we had sufficient
numbers (mortality from cancers of the breast, colon/rectum,
and lung, and incidence of cancers of the breast, colon/rectum,
lung, bladder, endometrium, and ovary).

Subjects and methods
Study population

The BCDDP was a breast cancer-screening programme
conducted by the National Cancer Institute (NCI) and the
American Cancer Society. The project enrolled 283 222 women
and ran from 1973 through 1980 at 29 screening centres in 27
cities across the US. The BCDDP follow-up cohort was
established in 1979 from a subset of women enrolled in the
original BCDDP.19 The follow-up study comprised all 4275
women from the BCDDP who had been diagnosed with primary
breast cancer, all 25 114 women who had undergone a breast
biopsy that indicated benign breast disease and all 9628 women
who had been recommended for breast biopsy or breast surgery
but who did not have the procedure. In addition, the follow-up
cohort included 25 165 women who neither underwent nor
were recommended for biopsy during the BCDDP; these

women were matched with the breast cancer and benign breast
disease subjects on age, time of study entry, ethnicity, screening
centre, and length of participation.

The BCDDP follow-up study has proceeded in several phases
beginning with baseline interviews between 1979 and 1981.
Altogether, 61 434 of the invited women (96%) gave informed
consent and completed the baseline questionnaire, which was
updated annually for up to 6 years by telephone interviews.
Participants completed additional mailed questionnaires during
three separate follow-up periods: 1987–89, 1993–95 and 1995–98.
We contacted non-responders with additional mailings; if they
failed to return a mailed questionnaire, telephone interviews
were attempted. Each follow-up questionnaire updated existing
data, collected information about additional presumed risk
factors, and provided self-reports of any newly diagnosed cancers.

Ethics

The study was approved by the IRB of the NCI.

Dietary assessment

The 62-item Block/NCI food frequency questionnaire (FFQ)
was administered in 1987–89. This FFQ, which captures usual
dietary intake over the previous year, has been described,
validated for the foods that contributed to the RFS, and
evaluated elsewhere.20 Estimates of the daily nutrient intake
were calculated by software specifically designed for this FFQ.21

The RFS has been described previously.18 The RFS reflects
compliance with the current dietary guidance of increasing
consumption of fruits, vegetables, whole grains, lean meats or
meat alternatives, and low-fat dairy. The RFS includes 23 FFQ
items: apples or pears; oranges; cantaloupes; orange or
grapefruit juice; grapefruit; other fruit juices; dried beans;
tomatoes; broccoli; spinach; mustard, turnip or collard greens;
carrots or mixed vegetables with carrots; green salad; sweet
potatoes, yams or other potatoes; baked or stewed chicken or
turkey; baked or broiled fish; dark breads like whole wheat, rye,
or pumpernickel; cornbread, tortillas and grits; high-fibre
cereals, such as bran, granola or shredded wheat; cooked
cereals; 2% milk and beverages with 2% milk; and 1% milk or
skimmed milk. The RFS is calculated by summing each of these
23 items that was consumed at least once a week, for a
maximum score of 23.

Analytical cohort

We excluded women who did not complete the 1987–89
questionnaire, which was considered the baseline for this study.
Of the 51 694 women who returned the mailed FFQ, we
excluded 9437 (18.3%) women who skipped more than 10
items on their FFQ or whose answers were unreliable based on
previous validation studies.22 The final analytical cohort for the
mortality analyses consisted of 42 254 subjects. For the analyses
of incident cancers, we additionally excluded all subjects who
reported any previous cancer, except non-melanoma skin
cancer (n � 5114), resulting in a final cohort of 37 135 subjects.

The follow-up period for each subject in the mortality
analyses extended from the completion date of the 1987–89
questionnaire until the date of the earliest of the following
events: death, completion of 1995–98 questionnaire, or end of
study date (December 1998). In the cancer incidence analyses,
the date of cancer diagnosis was also considered a study
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endpoint. For subjects who did not complete questionnaires
subsequent to the one in 1987–89 but who were successfully
contacted, the end of study date was the date of last contact
during 1995–98. For those who could not be contacted but were
not known to be deceased, the end of study date was calculated
as the date their last questionnaire was completed plus
the average cohort follow-up time subsequent to that
questionnaire. Follow-up was achieved at least once after the
1987–89 questionnaire for 90.8% of the subjects.

Case ascertainment

Deaths were identified by linkage with the National Death
Index (NDI) (93%) and/or the mailed questionnaire. The cause
of death was determined from the death certificate. Incident
cancer cases were identified through self-reports from the
1993–95 and 1995–98 questionnaires, death certificates, and by
matching with state cancer registries. Medical records were
obtained to confirm information. For breast cancer, the most
frequent cancer in our cohort, 90% of the case identifications
included a self-report of the disease from one of the follow-up
questionnaires, and for only �5% of the cases did identification
depend exclusively on linkage with the NDI. Identification of
other cancers relied more heavily on NDI linkage with the
highest percentage of cases being for lung cancer (30%). We
verified the cases with pathology reports whenever possible. All
self-reports of breast cancer and 94% of the self-reports of CRC
were confirmed by the pathology reports. Given this high
conformation proportion for the most prevalent cancers, we
decided to include in our analysis all self-reported cancers from
subjects for which we were unable to obtain pathology data.

Statistical analysis

We used Cox proportional hazards model (proc PHREG in SAS
version 6.12) with age as the underlying time metric (adjusted
by left truncation, subjects contributed follow-up time from the
age at which they entered the cohort) to calculate relative
risks (RRs).

We evaluated possible confounders by adding known risk
factors individually and simultaneously to the unadjusted
model. Covariates evaluated in multivariate models included
race; smoking status (detailed smoking history in all lung cancer
analyses); alcohol intake; BMI; energy intake; history of cancer,
heart disease or diabetes; postmenopausal hormone use status;
physical activity and non-steroidal anti-inflammatory drug
(NSAID) use. We retained all potential confounders that were
previously established risk factors in the final multivariate
model. Covariates for usual alcohol intake (g of alcohol/week),
smoking history (ever/never, number of cigarettes/day, pack
years), BMI (calculated as weight in kg/height in m2), physical
activity (active enough to sweat at least once a week), meno-
pausal hormone use status (yes, no, unknown) and level of
education (high school graduate or less/at least some college
education) were ascertained from the 1987–89 questionnaire.
History of NSAID use was assessed with the 1993–95
questionnaire and classified as yes/no with respect to ever
having been a regular user, defined as taking at least one tablet
weekly over a period of at least 1 year (excluding Tylenol).
Smoking variables included duration of smoking, amount of
cigarettes smoked per day, and time since quitting smoking
(if applicable). Screening variables for mammograms and

colonoscopies were created with information from the
1993–95 and the 1995–98 questionnaires, the total number of
mammograms during the study period was determined by
adding for each subject the mammograms performed during the
follow-up time.

All models were energy adjusted by including a continuous
term for daily energy intake. However, the results were not
significantly affected by: (i) excluding the term for energy
intake from the models, (ii) including a variable for quartiles of
total energy intake, (iii) using the density, and (iv) the residual
method of energy adjustment.

Results
Table 1 presents the distribution of factors generally associated
with overall mortality and incident cancer by quartiles of RFS.
The median follow-up was 9.5 years. Detailed characteristics of
the cohort have been described previously.19 In short, the
cohort consisted of mainly white, well-educated subjects.
Women in the lower quartiles of the RFS had a lower energy
intake and were less physically active; they were more likely to
report a history of smoking and a lower level of education. The
history of menopausal hormone use and reproductive
characteristics were similar in all quartiles.

The previously reported inverse associations between RFS
and all cause mortality, mortality from cancer, and mortality
from CHD18 remained significant although they were slightly
attenuated after including 1700 additional deaths in four
additional years of follow-up (Table 2). The association between
RFS and mortality from stroke remained but was not statistically
significant. Stratification by smoking status (former/current vs
never) did not reveal significant differences in the observed
associations between RFS and all cause mortality and mortality
from cancer.

In order to identify the cancer site(s) that contributed most
significantly to the observed reduction in total cancer mortality,
and thus to evaluate which cancers were most strongly
associated with RFS, we examined the risk of mortality from:
(1) breast cancer, (2) CRC, (3) lung cancer, which cause most
female cancer deaths in the US and (4) ‘all other cancers’
(Table 3). The RFS had a strong inverse association with deaths
from CRC (P for trend � 0.01) and lung cancers (P for
trend � 0.001), even after adjustment for known risk factors
including energy intake, smoking, and NSAID use. Mortalities
from breast cancer (P for trend � 0.06) and ‘all other cancers’
(P for trend � 0.11) were, however, less strongly inversely
associated with RFS. Adjustment for breast cancer screening in
the subset of subjects for which information on the frequency
of mammograms was available attenuated the observed
reduction in breast cancer mortality.

Incident lung cancer was inversely related to RFS (Table 4).
This association was observed in former and current smokers as
well as in subjects who never smoked, although owing to the
low number of cases (53) the association did not reach
significance for the latter. The associations between RFS and
incident cancers of the breast and the colorectum, however,
were not significant. Excluding cases that occurred during
the first 2 years of follow-up did not significantly change
these results (data not shown). Associations between RFS and
both breast and CRC incidence were essentially null after
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Table 2 RR estimates for all cause mortality, mortality from cancer, mortality from coronary heart disease and mortality of stroke by
quartile of RFS

RFS Median (range)

Quartile 1 Quartile 2 Quartile 3 Quartile 4 Trend (P value)

Total mortality

Unadjusted RR (95% CI) 1.00 0.81 (0.75–0.89) 0.69 (0.62–0.76) 0.66 (0.61–0.73) �0.001

Multivariate-adjusted RR (95% CI) 1.00 0.87 (0.80–0.95) 0.78 (0.71–0.86) 0.80 (0.73–0.88) �0.001

Number of cases (n � 3724) 941 1092 718 973

Cancer

Unadjusted RR (95% CI) 1.00 0.85 (0.74–0.98) 0.78 (0.67–0.91) 0.67 (0.58–0.77) �0.001

Multivariate-adjusted RR (95% CI) 1.00 0.88 (0.76–1.01) 0.83 (0.71–0.97) 0.74 (0.63–0.86) �0.001

Number of cases (n � 1473) 363 435 309 366

CHD

Unadjusted RR (95% CI) 1.00 0.72 (0.56–0.94) 0.63 (0.48–0.84) 0.58 (0.44–0.75) �0.001

Multivariate-adjusted RR (95% CI) 1.00 0.79 (0.61–1.03) 0.76 (0.56–1.01) 0.75 (0.57–1.00) 0.05

Number of cases (n � 416) 113 118 81 104

Stroke

Unadjusted RR (95% CI) 1.00 0.87 (0.62–1.20) 0.57 (0.38–0.84) 0.60 (0.42–0.85) 0.01

Multivariate-adjusted RR (95% CI) 1.00 0.91 (0.66–1.28) 0.63 (0.42–0.95) 0.71 (0.49–1.03) 0.18

Number of cases (n � 246) 64 80 41 61

Covariate adjusted models included: education level; race; smoking status; alcohol intake; BMI; energy intake; history of cancer, heart disease, or diabetes;
postmenopausal hormone use status; active enough to sweat at least once a week. Total mortality and cancer models were adjusted for history of cancer, and
CHD and stroke models were adjusted for both history of heart disease and diabetes.

Table 1 Distribution of baseline characteristics of mortality and cancer by RFSa

Quartile 1 Quartile 2 Quartile 3 Quartile 4

Number of subjects 8890 12 071 9087 12 206

RFS, mean (range) 6.4 (0–8) 10.0 (9–11) 12.5 (12–13) 16.0 (14–23)

Age in years, mean (SE), 60.4 (0.09) 60.8 (0.07) 61.3 (0.08) 61.8 (0.07)

Energy intake, mean kcal/day (SE) 1089 (5.4) 1218 (4.8) 1291 (5.7) 1433 (5.1)

BMI, mean kg/m2 (SE) 25.3 (0.05) 25.0 (0.04) 25.1 (0.05) 24.9 (0.04)

Follow-up time, mean (years) 9.40 9.48 9.53 9.55

White race (%) 85.6 87.4 88.8 87.2

12� year’s education (%) 84 88.3 90.3 91.5

Current smoker (%) 19.7 13.1 9.8 8.2

Currently drink alcohol (%) 45.9 49.5 52.3 53.4

Physically active (% greater than or equal to once a week) 38.6 50.5 56.4 64.2

History of heart disease or diabetes (%) 12.4 13.3 12.9 13.0

History of cancer (%) 14.2 14.9 14.7 14.9

NSAID use (% ever) 35.2 38.4 39.6 40.3

Menopausal hormone user (%) 17.1 18.9 18.9 19.8

Mammograms (% yearly) 23.0 26.4 28.4 29.7

Colonoscopy/sigmoidoscopy (% ever) 23.8 26.2 27.9 30.4

Parity, mean 2.48 2.47 2.49 2.49

Age at menarche, mean (years) 13.3 13.1 13.1 13.2

Age of menopause, mean (years) 52.2 52.3 52.5 52.4

a RFS is calculated by summing each of the 23 ‘healthy’ items that was consumed at least once a week, for a maximum score of 23 (see Materials and
Methods section).



adjustments for cancer screening (mammograms and
colonoscopies). For incident breast cancers, a positive
association with RFS (RR � 1.34, 95% CI 1.08–1.67) was
observed among subjects who had more than eight
mammograms during follow-up. In a stratified analysis, we did
not observe different associations between RFS and low- or
high-grade breast cancers (data not shown). Postmenopausal
hormone replacement therapy (HRT) was not a significant
confounder or effect modifier in HRT-adjusted or stratified
analyses in this study (data not shown). Incident cancers of the
bladder, endometrium, and ovary were not significantly
associated with the RFS, as can be seen in Table 4 (the numbers

for mortality from these cancers were too low for a meaningful
analysis).

Discussion
In this cohort, the RFS, an index of diet quality that captures
aspects of dietary guidance regarding foods to be included in the
diet and thus reflecting prevailing dietary guidance was
inversely associated with overall mortality, CHD mortality, and
overall cancer mortality. Moreover, the inverse association
between the diet quality score and cancer mortality was
significant for colorectal and lung cancers and was borderline
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Table 4 Relative Risk (RR) estimates for incidence of various cancers by quartile of RFS

Cancer site Quartile 1 Quartile 2 Quartile 3 Quartile 4 Trend P Value

Breasta 1.00 1.04 1.08 1.17 0.08
(n � 1586) (0.90–1.20) (0.92–1.26) (1.01–1.36)

screening adjusted.a, b 1.00 1.00 0.99 1.05 0.81
(n � 1472) (0.85–1.16) (0.84–1.16) (0.90–1.23)

Colon/rectumc 1.00 1.07 0.97 0.94 0.56
(n � 372) (0.80–1.43) (0.70–1.33) (0.69–1.27)

screening adjusted.c,d 1.00 1.03 0.91 0.84 0.18
(n � 372) (0.77–1.37) (0.66–1.25) (0.62–1.14)

Lungc,e 1.00 0.81 0.69 0.62 �0.001
(n � 353) (0.62–1.07) (0.50–0.94) (0.46–0.84)

Endometriumc 1.00 0.78 0.91 0.87 0.33
(n � 263) (0.55–1.10) (0.63–1.30) (0.61–1.22)

Ovariesc 1.00 0.84 0.80 0.76 0.33
(n � 142) (0.54–1.33) (0.48–1.30) (0.47–1.22)

Bladder cancerc 1.00 1.25 0.59 1.02 0.62
(n � 78) (0.68–2.29) (0.27–1.29) (0.54–1.96)

All cancersc 1.00 0.98 0.94 0.98 0.99
(n � 2715) (0.88–1.09) (0.84–1.06) (0.88–1.09)

a RR (95% CI) adjusted for energy intake, smoking (ever/never), NSAID use, BMI, age at menarche, age at menopause, parity, and alcohol intake.
b RR (95% CI) in addition adjusted for number of mammograms in phases 3/4.
c RR (95% CI) adjusted for energy intake, smoking (ever/never), NSAID use, and BMI.
d RR (95% CI) in addition adjusted for colonoscopies (yes/no) in phases 3/4.
e RR (95% CI) in addition adjusted for smoking duration and cigarettes/day.

Table 3 Relative risk (RR) estimates for mortality from various cancers by quartile of RFS

Quartile 1 Quartile 2 Quartile 3 Quartile 4 Trend P-Value

Breast cancera 1.00 0.81 0.73 0.75 0.06
(n � 376) (0.62–1.07) (0.54–1.00) (0.56–1.00)

Screening adjustedb 1.08 0.96 1.43 0.17
(n � 100) (0.60–1.95) (0.50–1.84) (0.81–2.53)

Lung cancerc,d 1.00 0.75 0.71 0.54 �0.001
(n � 279) (0.56–1.02) (0.50–1.00) (0.38–0.76)

Colorectal cancerc 1.00 0.77 0.70 0.49 �0.01
(n � 120) (0.48–1.23) (0.42–1.18) (0.29–0.84)

Other cancersc 1.00 1.08 1.05 0.85 0.11
(n � 698) (0.86–1.34) (0.83–1.34) (0.67–1.08)

a RR (95% CI) adjusted for energy intake, smoking (ever/never), NSAID use, BMI, age at menarche, age at menopause, parity, alcohol intake.
b RR (95% CI) in addition adjusted for number of mammograms in phases 3/4.
c RR (95% CI) adjusted for energy intake, smoking (ever/never), NSAID use, and BMI.
d RR (95% CI) in addition adjusted for smoking duration and cigarettes/day.



significant for breast cancers. Controlling for potential
confounders that included established risk factors, e.g. detailed
measures of smoking history, especially for all lung cancer
analyses did alter the magnitude but not the direction of the
observed associations. Excluding smokers (former and current)
from the total mortality, cancer mortality, and lung cancer
incidence analyses did not change the observed associations.
Adjustment for the frequency of mammograms in the subset of
subjects for which we had that information attenuated the
reduction in mortality from breast cancer, indicating that
screening might have confounded our unadjusted analysis.

Table 1 indicates that other lifestyle factors might have
confounded our analysis and we cannot rule out the possibility
that residual and unmeasured confounding may at least
partially explain the observed associations. Furthermore, RFS
may not be the causal factor for the observed associations but
rather a marker for a healthy lifestyle in general.

We note that the dietary patterns used in this study were
derived from a single FFQ. It is likely that dietary patterns of
women in this cohort would have changed somewhat over the
10 years of follow-up; however, the BCDDP study protocol
did not include a repeat assessment of dietary intake. Therefore,
it is possible that these dietary changes have contributed to the
attenuation of previously observed associations. We also
acknowledge that measurement errors intrinsic to the use of a
FFQ could have affected our findings. It is possible, with respect
to the FFQ, that a multifactorial index like the RFS produces
less misclassification than a single nutrient or food, but this is
conjectural and awaits further methodological investigation.

Because mortality events reflect factors affecting both cancer
incidence and survival, the question remains whether RFS is
important in the aetiology of malignant disease or the prognosis
in already diagnosed cancer. In an attempt to resolve this issue,
we examined RFS in relation to cancer incidence in this cohort
of older women. Except for lung cancer, the inverse association
for RFS did not hold for the several cancer sites for which we
had incidence data: breast, colorectum, endometrium, ovary,
and bladder. This suggests that a dietary pattern reflecting a
higher RFS is associated with those factors that prolong life in
women already diagnosed with these cancers. We acknowledge
that mortality is a more complex endpoint that is strongly
influenced by factors such as treatment, screening practice, and
severity of disease. Thus, it is possible that other unmeasured
variables that are also associated with diet might have
confounded our observations.

When we analysed the associations between RFS and
incident breast cancer and CRC the inverse associations we had
observed for fatal disease disappeared. We attempted to
determine whether screening might have confounded this
analysis by adjusting for the frequency of mammograms and
colonoscopies in the breast cancer and CRC analyses.
Adjustment for screening did indeed move the RR for incident
breast cancer closer to the null and the RR for CRC towards an
inverse association (Table 4), indicating that screening
behaviour confounded our unadjusted analysis to some degree.

Mortality from cancer is affected to varying degrees by
treatment as well as stage of cancer progression at time of
detection. Thus, associations between diet quality and cancer
death might be confounded by screening habits and treatment
choice. The observation that mortality from CRC, for which

screening and treatment have strong effects on the outcome,
and mortality from lung cancer, for which screening and
treatment have weaker effects on the outcome, show similar
associations with RFS in this study argues somewhat against
confounding by screening or treatment in the mortality
analyses. Although in all lung cancer analyses we adjusted for
smoking history to the best of our ability, some potential for
confounding by this strong predictor of disease remains.

In a recent report, RFS and AHEI (a complex index derived
from servings/day of vegetables, fruit, nuts/soy; ratio of white to
red meat; g/day of cereal fibre, % energy from trans fatty acids;
PUFA:SFA; duration of multivitamin use; and servings/day of
alcohol) were compared for their relative ability to predict the
risk of chronic diseases in two well-established large cohorts.13

The authors concluded that AHEI was superior to RFS in
detecting associations between diet quality and chronic disease.
In that study RFS was based on weekly consumption of 49–56
items from an ~130-item FFQ. However, their modified RFS is
not directly comparable with ours. It is weighted even more
heavily towards fruit and vegetable intake (75%) than our score
(65%). Their analysis did not detect any association between
either one of the dietary scores and cancer (incidence �

mortality combined), similar to our finding that total cancer
incidence was not associated with RFS. However, we report
here a strong association between RFS and cancer mortality and
lung cancer incidence. Unfortunately, the dietary information
obtained from the 62-item FFQ is limited and does not allow us
to calculate a meaningful AHEI.

We cannot completely exclude the possibility that early
malignant lesions might have affected the dietary intake or the
report thereof by subjects who eventually died from cancer,
which could distort our observations. Owing to the ~10 years of
follow-up and the similar results of an earlier report from this
cohort, this is unlikely to be an important factor in our study.
Furthermore, the exclusion of incident cancers that occurred
during the first 2 years of follow-up did not change our results.

Even after adjustment for potential confounders, including
cancer screening, the associations between RFS and incident
CRC and breast cancer were not significant, in contrast to the
strong inverse association observed between RFS and CRC
mortality and the more moderate association between RFS and
breast cancer mortality. These data are consistent with the
hypothesis that for breast and CRC a healthy diet might affect
progression and survival, although we could not rule out the
possibility that lifestyle factors, such as cancer screening, might
contribute to the reductions in mortality. The potential of
dietary interventions as an adjuvant to conventional treatment
in improving cancer survival needs to be rigorously evaluated.
Currently, studies that will evaluate the role of diet in survival
after treatment for early breast cancer are in progress.23

Complex dietary changes associated with a macrobiotic diet
have been proposed to improve cancer survival,24 but scientific
data supporting such claims are largely missing. In the past, diet
has mostly been studied as a means of cancer prevention; it
might be timely to extend dietary studies to the period after
cancer has been diagnosed. Future prospective studies of the
associations between diet and cancer survival should be
designed to achieve sufficient power to allow the investigation
of potential confounding/effect modification by cancer stage,
grade, and treatment.
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KEY MESSAGES

• A dietary pattern as measured by the RFS was associated with mortality in women.

• A high RFS was associated with lower cancer mortality.

• Incidence was only decreased for lung cancer.


